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CHAPTER I 


THE PROBLEM AND DEFINITIONS OF TERMS USED 


The interdependence of science and society has perhaps 
never been more clearly indicated than in the present atomic 


age. It is the attitudes and sense of social responsibility of 


students who are preparing to enter science that will largely 


determine the patterns and direction of growth of this country | 


as it progresses through the atomic age. 


I. THE PROBLEM 


Statement of the problem. It was the purpose of this study | 


to determine the extent to which the atomic bomb and biological 


warfare influence the attitudes of advanced college science 
students (at the junior, senior, and graduate levels in the 
fields of chemistry, biology, and physics). The attitudes which | 
the study planned to uncover were a positive attitude on the one 
hand that our present civilization will continue despite the 
atomic bomb and biological warfare, and a negative attitude on 
the other hand that these destructive scientific achievements 


Will destroy our civilization. Their attitudes reflect resultmt 


> confidence or lack of confidence in their future as a result of 


atomic and biological weapons which are capable of shattering 


our civilization. 
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Importance of the study. The scientists who create 
destructive weapons have helped to produce positive or negative 
| 

attitudes to varying degrees in most thinking individuals as tm 


the continued existence of our civilization. It was therefore 
necessary to know the type of attitude which young scientists 
will bring to science as they prepare for their future and 
adjust to their environment; and, since many of these 
individuals may soon be associated directly or indirectly with 
further research in atomic energy and biological warfare, their 
attitudes are of direct concern to this nation. 

In addition, the Atomic Energy Commission is stimulating 


and aiding the discussion of this problem in summer school 


workshops, one of which is planned for the summer of 1949 at 


Harvard University Graduate School of Education. Teachers who 
have actually experimented with units in atomic energy will be 
invited to participate. This thesis should be an aid to those 
groups studying attitudes which concern atomic energy and its 


social implications. 


It. DEFINITIONS OF TERMS USED 


Attitude. Allport? considers: an attitude to be a “ss. 


mental and neural state of readiness, organized through 


1 Gordon W. Allport, “Attitudes,” A Handbook of Social 
Psychology (Carl W. Murchison, Editor; Worcester, Massa- 
Chusetts: Clark University Press, 1935), 1195 pp. 
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2 Ibid., p. Slo. 


experience, exerting a directive or dynamic influence upon the 
individual's response to all objects and situations with which © 
it is peiuned. This general theme is stated more succinctly 


by Thurstone and Chave,° who utilize the term to “eee denote 


the sum total of a man's inclinations and feelings, prejudice 

or bias, preconceived notions, ideas, fears, threats, and 

convictions about any specific tovic.“* 
As used in this study, the concept ‘attitude’ was in- 


terpreted as meaning the inclinztion (in this case, written) of 


an individual concerning a definite topic or situation. In this 


case the situation was the atomic age, which has engendered 


certain attitudes. A positive attitude was here interpreted as 


an expression ofconfidence in the continuation of our civiliza- 


tion even with the threat of atomic and biological warfare. A 
negative attitude was here interpreted as an expression of 
disbelief in the continuation of our present civilization, with 


a corresponding implication of the possible or probable destruc- 


tion of our civilization by atomic and biological warfare. 


5 L. L. Thurstone, and BE. J. Chave, The Measurement of Attitude 
(Chicago: University of Chicago Press, 1937), 96 Dp. 


4 Tbid., Dp. 6-7. 
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Civilization. The term civilization was here interpreted 
as meaning our present culture, characterized by organized 
groups of individuals Living in states striving for progress 
and freedom from armed conflict among themselves. 

society. The term society was here interpreted as meaning 
the organized groups to which all individuals belong, and to 
the betterment of which constructive scientific achievements 


are directed. 


IIIT. ORGANIZATION OF REMAINDER OF THE THESIS 

This study was organized to state a problem and to present 
a review of literature dealing with the aspects and certain 
ramifications of this problem. The problem was defined as a 
study to determine the extent to which the atomic bomb and 
biological warfare influence the attitudes of advanced college 
science students (at the junior, senior, and graduate levels in 
the fields of chemistry, biology, and physics). The attitudes 
which the study planned to uncover were a positive attitude on 
the one hand that our present civilization will continue 
despite the atomic bomb and biological warfare, and a negative 
attitude on the other hand that these destructive scientific 
achievements will destroy our civilization. The survey of 


attitudes instrument is then described, along with methods used 


in its application. Results of the survey are interpreted, 
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comprehensive abstract of the thesis followed by an annotated ve 


| bibliography conclude this study. 
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CHAPTER II 
REVIEW OF THE LITERATURE 


Worthy studies have been made of student attitudes toward 
war by Jones,* Kostenbader,*~ Porterfield,° and Pradel toward 
social situations by Kelly: toward respect for rights by 
Claffey°; and of the effect of the atomic bomb on U. S. 
Citizens’ attitudes toward international relations.’ This 


latter poll most closely approximates the theme of this 


thesis, but a study of the impact of weapons such as the 


atomic bomb and biological warfare on the attitudes of those 
going into science has not, at this writing, been published. 
Therefore, literature dealing with certain social and 


philosophical aspects of positive and negative attitudes, ideals, 


and human achievement was consulted, as well as the purely 


1 Vernon Jones, “Attitudes Toward Peace and War," Journal of 
Higher Education, 13:%5-15, January, 1942. 


2 Louise M. Kostenbader, Does War Frighten Children?® Nation's 
Schools, 34:30-1, September, 1944. eee ee 


3 Austin L. Porterfield Sopinions About_War," Sociology and 
Social Research, 22% 352- 4, January, 1938. eee 


4 Gertrude Pradel, “Attitudes and Knowledge of Children Regard 


ing the Present World Crisis, World War II.” Unpublished A. 
> M. Thesis, Boston University Graduate School,1944, 108 pp. 
5 


EH. Lowell Kelly, “Studentst Attitudes Toward Typical Social 
Institutions,” Psychological Bulletin, 32:748, November,1935. 


6 Rose Claffey, "A Study in the Attitudes of 5th Grade Childre: 
it er Respect for Rights and weOper ea! Unpublished Hd ,ii 
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scientific background data on the atomic bomb, guided missiles, 
> and biological warfare. First to be considered, however, was 
the position of science education concerning the socio-science 


relationship, which is a concomitant of the atomic age. 


Literature on science ducation's role toward social con- 


er a eee ee ee 


ditions. <A primary function of the science instructor as he 


prepares students for their places in sciencews summed up and 


clearly delineated in this statement from a highly worthwhile 
report on science education, which suggested that: 


The causal role of science as a basic factor in 
many of our present social and economic problems de- 
mands that the science teacher set the goals of in- 
struction well beyond the narrow confines of the 
specialized sciences «ee It is becoming increasingly 
more important that the science teacher seek out the 
social implications of his materials of instruction, 
and deal with them in such a way that they give promise 
of having more carry-over value to aid the pupil as he 
attempts to ag just to the problems encountered in his 
daily living. 


This plainly indicated the proposed stand of science educa 


tion as its contribution to the harmonious interdependence of 


science and society. 
Literature on Atomic Energy. Campbell, ” writing of the 


discoveries necessary before the atom could be channeled for 
scientific purposes, described the reasoning processes through 


a) which scientists were able to arrive at what he calls "(The most 


8 Science Education in American Schools, Forty-Sixth Yearbook 
) ationa otiety Tor tne study of Hducation, Part I, 
1947. pe 141. 

9 John W. Campbell, The Atomic Story (New Yorks Henry Holt and 
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intangible of the great discoveries), that energy and matter 
>) are simply two different aspects of the same thing, as much the 
same as a lump of ice and the steam in a poizers® ” With the 
realization of this fact and the determination of the impor- 
tance of uranium, scientists had the basic facts necessary to 
enable them to proceed with plans to bombard the atom. 

"This new atomic bomb,” wrote Kaempffert,t+ “is the 
natural evolution of discoveries which began with radioactivit 
and which reached a critical stage in 1939."14 He further 
described the experiments of the German physicists Hahn and 
Strassmann in bombarding uranium with neutrons, leading to the 
isolation of V-235, which was the desired isotype of uranium. 

The crystallization of years of vision, hope, and sweat 
by unnumbered scientists was the first atomic bomb which ws 
dropped August 6, 1945 on the Japanese city of Hiroshima. The 
terrible, devastating power of the bomb shook the world with 


dramatic intensity, and its potential further use after the 


termination of World War II has led into the present uneasy 


10 Loc. cit. 


ll Waldemar Kaempffert, “The Story Behind the Atomic Bomb,” 
Science Digest, 18: 17-19, October, 1945. 


2 IS Std, “Bs 2s 


’ 
o 


Ym oe ope Fi es ry” “ 
‘aeltteveseR® tethers 


fete tt? ‘howd hie 


eof ait mass L: 


~t oF mond 9 Lirars 


wen eit" 
fovea Isuvten 


fo ews 


* 


bed irozed. 


PLeSutte: Ret +2 


% 


chS-¥ To molt segedit 


k TeLTy ont iy 


DES Ss 


i is Fe BS | Lia , bougesb y, 
‘a 

groed eddfho oe! tstnewod aidicuet 

gpu todimh Delinetog efi Sne .y spans odns ottnrash 


t¢ 
- 
A 


geV HbivoW fo ae ee a 


TOE ofmota oft Sori —wase ar qtaost 
rs] 


‘Secale consb BAW EI | 
ESOL {eeded90 2hL faopit goal: ; 


. Te | a a 


5 


period commonly called the atomic age. Regarding the bomb's 
potential, as seen in an article considering the physical 


effects of the atomic bomb on people, there is the statement 


thats “If our next enemy set one off within a few miles of you, 
you could be killed either by the initial blast, by the 1,000 


mile-per-hour winds which result, by the scorching heat, or by 


mm 


13 
radioactivity which exists at the moment of explosion.“ The 


threat of atomic bombs carried by supersonic rockets is so real 
and undeniable, that President Truman's Air Policy Commission 
has reported that at any date after January 1, 1953, this 
country is liable to "... mass destruction ..-e from an onslaught 
by transpolar or transocean supersonic planes and missiles...* 1 


ES 
Along this line, a new civilian defense unit will be set up to 


protect against total destruction in atomic warfare and super- 


vised by the newly-created Secretary of Defense. 

Statements of this kind are repeated because they keynote 
the atomic age in which young scientists are planning their 
future. The attitudes of these people are largely derived from . 


the type of environment, and in the larger sense the age in 


which they are living. 


13 "What an Atomic War Would be Like," Science Digest, 19:9, 
Mareh, 1946. 


14 United Press dispatch, PM, January 14, 1948. 


15 Associated Press dispatch, The Boston Daily Globe,February 
14, 1948. 
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Literature on biological warfare. There are three targets, 
reported Chester, *® in this type of warfare: men, livestock, 
and crops. He suggested that, “In the event of another war, 
the American wheat crop could be devastated by enemy introduc- 
tion of foreign races of stem rust. "7 However, if atomic 
warfare could be decisive in a matter of weeks, then biological 
warfare with plant diseases would be much too slow to be 
effective. 

Dre Wenek reported that the Chemical Warfare Service now 
has @ crystalline-toxin which is so poisonous, that if an ounce 
were thoroughly dispersed, it would kill everybody in the U. S. 
and Canada. This is the dreaded botulinus toxin, the existence 


of which has been affirmed by Maj. General Alden H. Waitt, 


chief of the C. W. es 


A recent article on ‘chain reaction ‘Sa showed this to be 
equally as dangerous as the atomic bomb, and reported: 


A brewery in any small country could be a germ 
warfare arsenal-in disguise. Distilleries in the 
United States turned their fermentation processes to 
growing the molds that produced penicillin and 
streptomycin. In the same way, harmless looking 
breweries and distilleries could_turn secretly to 


mass production of deadly germs. “9 


16 K. Starr Chester, “Will Bacteriological Warfare Include Plant 


Disease?™ Scientific Monthly ,63:477-30,December, 1946. 
L? turd., po 478. 
18 Mysterious War Poison,“ Science Digest,20:69,December,1946. 


19 Deadly Chain Reaction,” Science News Letter,51:342, Imy 31,1947). 


ao Loc. cit. 
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Further, a report by Rear Admiral Ellis M. Zacharias, 
U.S.N. (ret.) stated that “a single milliliter of the highly 


infectious psittacosis (parrot fever) virus could kill twenty 


million men. This virus can be produced cheaply in bulk by a 
small laboratory anywhere in the world." 

This consideration of the potentialities of atomic and 
biological warfare leads to the social aspects involved, in 


which pertinent statements suggesting the socio-science inter- 


dependence are considered. 


Literature on social aspects. The import of the social 
aspects of atomic energy has been recognized in an article 
reporting a proposed award by the Society for the Psychological 
Study of Social Issues to “the individual or group contribut- 
ing wee the best action-related research in the field of the 
social implications of atomic omy Already completed has 
been a study closely allied with the problem of this thesis; 


the methods instrument was a poll of 6,000 U. S. citizens con- 


cerning the effect of the atomic bomb on their attitudes toward 


international relations. Among the attitudes uncovered were 


that 50% of the people said they were “not worried™ by the bomb 


«1 Time, 50:28, November 17, 1947, 


22 Kenneth J. Rehage, “The Social Implications of Atomic 
Energy, * The Elementary School Journal, 47:547, June, 1947 . 
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even though some of these were among the 63% who believe there 


is a real danger that it will be used against the United statés,| 


In a poll conducted by the Institute of Student Opinion 
under the sponsorship of Senior Scholastic magazine to see what 


high school students thought of sharing the atomic bomb, in- 


dividual ballots were cast by 142, 204 high school students all 


over the United States. The results showed that, “Two out of 


every three high school students think the United States should 
not share the atomic bomb secret with other nations. *~* This 
would seem to be conclusive evidence of the trend of thought of 
the American high school student, but individuals of this four- 
teen to seventeen year age group do not generally have the 
mature objectivity with which to weigh evidence on both sides 
and so derive societally-approved attitudes. In this case, 
their majority opinion may be shared by many mature individuals, 
but the high school studentts attitude will have been re-shaped 


and modified many times over until the young adult is ready to 


take his place in society and make his presence felt through 


votes and opinions. 


26 “How U. S. Citizens React to the Bomb,* United Nations 
World, 1:9, October, 1947. : 


24 "Dont Share the Bomb,” Senior Scholastic, 47:29, January 
21, 1946. oe ae a 
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A keenly penetrating andiyeis™ of the socio-science re- 


lationship, written in 1917, has a wealth of profound observa- 


tions which are currently applicable. A pertinent statement in 


this regard suggested thats 


Back of the material changes eee that modern 
invention is bringing stand the social ideals that 
have guided man's crude nature into the path of 
achievement where he now stands. Not in the stimula 
ing of competition and war, but in the further realiza- 
tion of social idealism in the making actual of ideals 
of brotherhood, and in the aesthetic achievengmts of the 
social arts, is the path of further progress.<6 


This vein of thought was continued, and a prognostic view, 


remarkably accurate for the period in which it was written con-. 


cluded, “Let us not doubt that the harmony of world socializa- 


tion will yet be achieved. We cannot balk the forces of evolu- 


tion; we can only determine whether wisdom shall bring the 


consummation relatively quickly, or whether it shall be reached. 


through the reaction from further world war, “7 


Kingsley,28 in considering studies made of the attitudes 


of students toward war, described the emotional conflicts of 


some students who had always been taught the ways and virtues 

£5 George R. Davies, Social Environment (Chicago: McClurg and 
Cae. -29897t, 249 pe Oe 

26 Ibid., pe 76. 

ae Ibid., De SE. 


28 Howard L. Kingsley, The Nature and Conditions of Learning 
(New Yorks Prentice-Hall, Inc., 1946), pp. 425-448. 
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of peace when abruptly told that they must fight and kill. " 


?, "“Others,™ he concluded, "not being able to escape from years of) 


training, entered upon their duties with resentment against 


war, but (were) sustained by ... a faith in the possibility of 


an enduring peace, and confidence in their ability to manage in 
the future, the affairs of the nation more successfully than 
their elders had done it’ It is this confidence that each 
new generation seems to possess in abundance which engenders 
the positive attitude many of these individuals have toward 


their future. 


3 
A practical philosophical view was stated by Brightman, : 


who offered this summary of science and society in regard to 


Civilizations 


from supefstition and opened his eyes to the facts” 
of nature. It has given him vastly increased power 
over nature and his fellow-man. But this power is 
greater than he knows how to use. A thoughtful 
European observer, Professor George Mehlis, has re- 
marked that civilization is dying of its own beauty. 
If philosophy has no more to offer civilization than 
can be contained in mechanical formulae, she is but a 
symbol of the helplessness and futility of human life. 
Mechanical knowledge doubtless makes possible the con- 
trol of nature; but such knowledge contains no principle 
indicating how it ought to be used.® 


29 Ibid., p. 404. 


> 50 Edgar S. Brightman, An Introduction to Philosophy (New Yorks 
Henry Holt and Co., [925), 393 pope 


31 Ibid., p. 259. 
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In this regard, scientist Harlow Shapley”* 


of Harvard 
recently called for a “pattern for survival.” Dr. Shapley 
questioned the emphasis on the “glories of life in an atomic 

age and eee scientific achievement unless we set up this over- 
all pattern for survival." He suggested international scien- 
tific cooperation as “ possible model for this pattern,*® add- | 
ing: “... science is only a small part of the whole; it can | 
only be a peginning."°9 

To conclude the general social aspects of destructive 
scientific achievements, the individual and his attitudes, and 


the social environment, a comprehensive analysis by seventeen 


authors was consulted. This volume, aptly titled One World or | 
34 | 


None, includes articles by such scientists as Compton, Ein- 


stein, Langmuir, and Oppenheimer. It wisely states the problem 
not the solution; any pretentious attempt to solve a problem of | 
this complexity would be of little value now, although the key- 
note of a possible solution is seen in the title and constant 
reference to the necessity of “one world." 


The literature cited has indicated the positions of educa- 


tion, science, and sociology on the socio-science relationship, 


52 Associated Press dispatch, The Boston Globe,April 24, 1948. 
33 Loc. cit. 


54 Dexter Masters and Katherine Way, Editors, One World or None 
(New York: Whittlesey House, the McGraw-Hill Book Co., 
1938), 79 pp. 
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but the attitudes of the science students who will take over 
responsible positions in all areas of science including atomic 
and biological research, has not been determined. 

The attitudes of these individuals are of significant im- 


port; their determination of necessity to the nation. 
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CHAPTER III 


MATERIALS AND METHODS USED IN THE STUDY 


The real detonator of atomic and biological weapons is 
explosive human behavior. The neutralization of this "detonator! 
can best be accomplished through education. The individuals used 


in this study have had considerable science education, which | 


should have taught them the importance of man even with the 
presence of weapons which tend to dim the importance of the 
individual. 

Ie MATERIALS 


Measurement of attitudes can mever be wholly accurate and 
inflexible because of the constantly varying human element. 
However,an extensive survey of attitudes designed to draw out 
the nature of the individual's attitudes was administered as the 
experimental factor in this problem. Destructive scientific 
achievements were chosen because of their vital concern to our 
immediate future, and their significant and definable effect au 


attitudes. The following shows how they were selected: destruct-- 


ive achievements effective against military personnel alone were 
considered and discarded as weapons of immediate concern to 


participants, and of littlécor no definable effect on the 


attitudes of the group to be studied. The criterion decided 


upon for the selection of destructive achievements was 
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the weapon's potentiality to destroy civilization in a single 
concerted attack. This criterion assured a high degree of 
definable effect on the attitudes of thinking individuals 
toward the continuation of our civilization. Thus, the follow- 
ing destructive scientific achievements were chosen: the 

atomic bomb, stem rust, ‘chain reaction’ of germs, botulinus 
toxin, and psittacosis. The last four may be grouped as 
biological or germ warfare, and so the destructive scientific 
achievements were finally classified as the atomic bomb and 


biological warfare. 


The survey of attitudes instrument. The face sheet of the 
5-page survey instrument consisted of a short paragraph of in- 
structions emphasizing that honest opinions are called for in 
subsequent responses. ‘The fact that this survey was not a test 
was specifically stated; tests imply measurement of knowledge 
and correct or incorrect responses, while in a survey of 
attitudes there is no such thing as a right or wrong answer. 
Name, age, and similar background data wereavoided to elicit 
freer responses. 

To lessen the possibility that some individuals may have 


had varying amounts of background information on the atomic 


bomb and biological warfare, a brief statement of facts con- 


cerning these weapons, as derived from literature on the sub- 


ject, completed the material on the face sheet and preceded the 
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body of the survey instrument. While this statement of facts 
describes only the consequences of the use of these destruc- | 


tive achievements, this can not be called a negative condition- 


er of attitudes for the following reasons: the problem was to 


note the effects of these weapons on the attitudes of the | 
students; thus, a knowledge of the results of their use was 
necessary for the formation of realistic attitudes based on | 
facts. Although these facts are unpleasant and negative in 
tone, they nonetheless exist and must be considered. Further, | 


attitudes based on facts, whether positive or negative, are | 


never conditioned attitudes. 

The survey instrument per se consisted of two parts: 
Part I, comprising fifteen statements designed to elicit the 
positive or negative attitude pattern; and Part II, in which 
specific ideas, plans, and decisions of the students which 
resulted from the existence ¢ the destructive weapons and the 
possibility of their use were called for. 

Part I of the survey of attitudes instrument. This was a. 
section containing fifteen statements, each one of which, 
excepting three statements to be grouped and scored with Part 


Ii, was either positively or negatively worded. A positively 


worded statement was one which was phrased in such a manner as 


| 
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to suggest that agreement with it implied the student's 
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positive attitude toward the continuation of our vereaeeny Sere | 


while disagreement implied a negative attitude toward the con-_ 
tinuation of our civilization because of atomic and biological 
weapons, and resultant lack of confidence in his future. 
Similarly, agreement with a negatively worded statement im- 
plied a negative attitude, while disagreement with it implied 
a@ positive attitude. 

Each of the fifteen statements was followed by five | 
degrees of opinion;; they ranged from the extreme pole of 
probably false,to possibly false, no opinion (undecided), 
possibly true, and to the other extreme pole of probably ee: | 
Arbitrary use of the absolute true and false was avoided, since 


the bulk of the statements were hypothetical or prophetic and 


not true and false, which implied right and wrong. However, | 


the varying degrees of true and false which were used here in- | 
dicated the desired subjective opinions which would reveal 
attitudes. 


The three statements previously mentioned to be grouped 


and scored with Part II were statements two, eleven, and four-— 
teen. These statements would not reveal a positive or negative 


attitude toward the continuation of our civilization, and 


Should have been originally grouped with Part II or eliminated. 


However, instead of discarding them, they were grouped and 


scored with Part II, where they served to more clearly delineate 
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the attitude pattern through the supplementary opinions they | 
elicited. 

As vaeechieieilan stated, the fifteen statements (now twelve) 
in Part I were designed to create an over-all attitude pattern, 
but statements one and thirteen were actually the pith of the | 
attitudes instrument; they were the statements which directly 
elicited the positive or negative attitudes toward the continua~ 
tion of our civilization as worded in the statement of the 
problem. However, they were not weighted more heavily in the 
results than the other statements of Part I which were designed 
to supplement and more clearly delineate the attitude pattern 


set by the responses to statements one and thirteen. 


Part II of the survey of attitudes instrument. This was a 


personal section designed to supplement the positive or 


negative attitudes revealed in Part I, and consisted of four 
questions (one, three, four, five), and a statement that was 
to be completed (two). For purposes of scoring, as well as 
reasons previously described, statements two, eleven, and four- 
teen of Part I were grouped with Part II. Of the original Part 


II, excluding the three statements of Part I, statement two and 


question five were concerned with the possible influence of 


atomic development on student choice of science, and present 


plans for their future in science. Questions one, three, and 


four were designed specifically to determine a degree of thought 
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and particularly overt activity resulting from the existence of 
the atomic bomb and biological warfare. This was an objective 


method (question and listed responses) of determining the sub- 


jective activity which in some cases resulted. 


Il. METHODS 


Group used. The students used in this survey were advanced 


college science. students at the junior, senior, and graduate 
levels in the fields of physics, chemistry, and biology. Ad- 
vanced students were selected for the survey for two reasons: 
first, they are at this stage definitely committed to science, 
and their use as science students and later as scientists is 
therefore valid; secondly, the nature of science demands mature 
objectivity. This objectivity in weighing evidence is only 
gained with advanced studies, and is the first step in formula- 
ting an attitude. | 

The number of students used in this survey totaled 227, 
and were distributed among three Massachusetts higher institu- 
tions as follows: Boston University, 103; Massachusetts In- 


stitute of Technology, 56; and Harvard University, 68. The 


Boston University total of 103 included ten female students, and 


the Massachusetts Institute of Technology total of 56 included 


five female students. One of the Technology students used in 


this survey, a graduate student in chemistry, was formerly with 
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the Manhattan (atomic bomb) Project as a chemist. This brings 


a vital force to this problem, with views and attitudes based 
on actual experience associated with the atomic bomb. 
Comparison among the three institutions to determine | 


relative degrees of positive or negative attitudes among their 


students has no bearing on the present study, but is another 
problem including evaluation of teaching methods and similar 
factors. The value of this study is not derived through com- 
parison, but in its presentation of certain attitudes which 
young scientists are bringing to science, and thus important 
to the nation. 

The attitude patterns of the group studied will show the 
distribution of responses, and will be interpreted in the light. 
of relative degrees of the positive or negative attitudes toward 


the continuation of our civilization. It is hoped that the 


availability of the results of this study will stimulate the 
utilization and discussion of topics of atomic energy and 


biological warfare at the high school level. 
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CHAPTER IV 
SURVEY RESULTS 


Although the individuals used in this study could 
logically be grouped as advanced science students, they in- | 
dividually represent conflicting patterns of influences, be Liefs, 
and values, all of which affect their attitudes. Therefore, 


the group pattern for each statement which materialized out of 


this survey did not always present strong degrees of positive 
or negative response, but tended in some cases toward con- 

servative degrees of possible agreement or disagreement. | 
Nevertheless, this moderate trend is logical, since the atti- 
tudes are directed toward a situation which does not exist in 


concrete form, but simmers and awaits direction. This situa- 


tion, the continuation of our civilization despite atomic and 
| 
biological weapons, does not lend itself to scientific analysis 


and processes as we know them, but to socialized concepts. 


Method of scoring Part I. For a survey of attitudes of 


this type, in which each statement has five responses which 


1 
may be checked, Murphy and Likert describe a sigma scoring 


method. Briefly, the sigma deviations were always taken from 


the mean, using Table 22 of Thorndike's Tables, which "... 


assume that one hundred per cent of the cases fall between 


1 Gardner Murphy and Rensis Likert, Public Opinion and the 
Individual trew York:Harper and bros. 193 eg: 
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- 3 and + 3 sigma. The values given in the table are the 
ey average sigma values of intervals represented by the stated 
percentages, the origin considered to be at the wean. How-= 
ever, they go on to describe a simpler method of scoring which 
correlated very well with the sigma method (+.99)° 

In this method of scoring, which was the method of scoring 
used in this survey, values are assigned “from 1 to 5 to each of 


the 5 different positions on the 5= point statements. ** Thus, 


tinuance of our civilization) a response of probably false was 


assigned a value of one, possibly false was assigned a value of | 


two, no opinion or undecided was assigned value of three, 


possibly true was assigned a value of four, and the extreme 


agreement of probably true was assigned a value of five. 


Similarly, in a negatively-worded statement (implying lack of 
confidence in the continuance of our civilization), a response ~ 


of probably false was assigned a value of five, possibly false © 


EaGe Git. 


Ibid., v. 62- 
Ibid., p. 44. 


in a positively-worded statement (implying confidence in the con- 


was assigned a value of four, no opinion or undecided was assigned 


a walue of three, possibly true was assigned a value of two, and 


extreme agreement with a negative statement, probably true, was | 


assigned a value of one. It will be seen that no opinion or un- 
decided always carried a value of three, or midway between the 
two poles. 

As mentioned in the previous chapter, statements two, 
eleven, and fourteen of Part I did not contribute to the atti- 
tude pattern, but were supplementary to this pattern in provid- | 
ing a clearer background to the opinions indicated on the other | 
twelve statements. These three statements were grouped and 
scored with Part II of the survey. 

Comments regarding the statements were not called for in 
this objective survey, but were added in a few cases, and they 
will be reported as a further aid to the understanding of the 
group's reasoning and attitudes. 

Excluding statements two, eleven, and fourteen, the remain- 
ing twelve statements (nos. 1,3,4,5,6,7,8,9,10,12,13,15) were 
scored separately in the following manner: the nature of the 
statement was first determined; a statement was considered 


positive if it directly implied confidence in the continuance of 


our civilization even with the presence of atomic and biological 


weapons, and a statement was considered negative if it directly 
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implied lack of confidence in the continuance of our civiliza- 
tion because of the presence of atomic and biological weapons. © 
As previously stated, statements one and thirteen were the key | 
statements in actually stating the problem, and although not 
given greater weight in tabulation, they are worth noting as 
pertinent information. 

The total response for each of the five possible positions 
to be checked on each statement was tabulated, and will be seen 
in Table I. Each position was multiplied by its appropriate 
value, as determined by the positive or negative nature of the 
statement. The actual score showing the relative degree of 
attitude was derived by adding the total scores of all five 
positions, and then dividing this by 227 (the total number of 
students used in survey as well as total response for each 
statement). This was in line with the method of scoring 
previously described, which explained that ... "since the number 


of statements was the same for all individuals, the sum of the 
5 
“ 


numerical score rather than the mean was used. 


The resultant score had a possible range of 1.00 to 5.00; 


thus, a hypothetical score of 4.48 on a positive statement 


(values assigned from probably false [1) to probably true (5)) 


Would show # high degree of positive attitude for the group, 


& tbid., p. 44. 
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while the same score of 4.48 on a negative statement (values 
assigned from probably false (5) to probably true (1)) would 
show disagreement with a negatively-worded statement, and thus 
also indicate a positive attitude. Similarly, a hypothetical | 
score of 1.53 on a positive statement (1 to 5) would show a hign 
degree of negative attitude, while the same score of 1.53 on a 
negative statement would show disagreement with a negatively- 
worded statement (5 to 1) and thus also indicate a negative 
attitude. It will be seen from the above that, under this 


method of scoring, a score from 3.01 to 5.00 would indicate 


positive attitude and 2.99 to 1.00 negative attitude regardless 
of whether the statement was positive or negative, since the 


value of 5 always was assigned to the positive end in both 


CaseSie 


Results of Part I. The following tables were designed (1) 


to show the total response to each of the five choices on each 


of the twelve statements of Part I; (2) to show the responses 


multiplied by the assigned value, depending on whether the 
statement was positively or negatively worded; and (3) to 
present a score from 1.00 to 5.00 derived through adding the 


sums of the total responses multiplied by the value for each 


response, and dividing by 227. These resultant scores were 


used as the basis for subsequent interpretation of results. 
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TABLE I 


DISTRIBUTION OF RESPONSES TO THE TWELVE 
STATEMENTS OF PART I 


PROBABLY POSSIBLY NO OPINION Ro re PROBABLY 
RUE | 


FALSE FALSE OR UNDE- TRUE 
CIDED 
I 149 27 1 45 5 
G4 3 11? 65 1 28 16 
= 4 28 9 15 82 93 
S 5 93 42 13 37 A2 
) 6 40 27 27 14 59 
a 7 59 42 28 A5 53 
a 8 173 25 20 6 3 
eH 9 44 23 37 53 70 
<a 10 97 36 29 28 37 
ey eae 188 T9 8 8 6 
a ie 19 22 20 89 77 
15 110 42 15 29 31 


RESPONSES (TOTAL: 227) 


NOTE: STATEMENTS 2, 11, and 14 WILL BE GROUPED AND 
SCORED WITH PART II OF THIS SURVEY. 
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Summary of Part I results. The response to each statement, | 


an analysis of the response, and a conclusion for each state- 
ment in the light of the problem, all amplified with student 
comments anent several of the statements will constitute the 
summary of the results of Part I; interpretation and conclu- 
sions will be dealt with in the next chapter. 
STATEMENT ONEs “The atomic bomb will wipe out all traces 
of our civilization within a few years." 
Nature of statement: The nature of this statement 
was negative and its large negative response made 
the score for the statement 4.18 out of 2 possible 
5.00. 
Analysis of response: This indicated a high degree 
of lack of concurrence with a negative statement, 
and thus showed that the group to 2 strong degree 
does not believe the atomic bomb will destroy our 
civilization within a few years. 
Conclusion for statements This clearly indicates a 
positive attitude toward the continuation of our 
civilization and an expression of student confidence 
in their future. 


Student comments none. 
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STATEMENT THREBs "There is little an individual can do 


about what is going to happen to this world, even if he 


organizes into strong groups which can voice opinions.“ 


Nature of statement: The nature of this statement 

was negative, and its large negative response made 
the score for the statement 4.05 out of a possible 
5.00. 

Analysis of response: This indicated a high degree 
of lack of concurrence with a negative statement, 

and thus showed that the group to a fairly strong 


degree believes that the individual can make his 


presence felt and take part in shaping world affairs. 
Conclusion for statement: This indicates a positive 
attitude toward the continuation of our civilization 


in its implication that individuals dictate the 


pattern of events. 

Student comment: possibly false - "He can under 

U. S. type democracy." 
STATEMENT FOUR: “Writing to the congressmen who help to 
shape our foreign policy is worthwhile." 


Nature of statements The nature of this statement 


Was positive, and its moderately positive response 


made the score for the statement 3.89 out of a 


poss ible 5.00. 
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Analysis of response: This indicated a moderate 
degree of concurrence with a positive statement, 
and thus showed that the group to a moderate degree 
believes that, as an active manifestation of the 
previous statement, the writing to congressmen is a 


worthwhile individual contribution to better inter- 


national harmony. 


Conclusion for statement: This indicates a positive 


attitude toward the continuation of our civilization 


in its emphasis on individual endeavor as an eccacuel 7 
of confidence in the future. 
Student comments none. 
STATEMBNT FIVE: "The existence of the atomic bomb and the 
possibility of germ warfare means that the present time 
is the last chance for one united world.“ 
Nature of statements The nature of this statement 
was negative, and its negative response midway hbe- 
tween no opinion and possibly false made the score 


for the statement 3.47 out of a possibdle 5.00. 
Analysis of response: This indicated a fairly 
moderate degree of lack of concurrence with a 


negative statement, and thus showed that the croup 


to fairly moderate degree does not believe that the 
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atomic bomb and germ warfare mean that the present 
time is the last chance for one united world. 
Conclusion for statement: This indicates a positive 
attitude toward the continuation of our civilization 
in its implication that we may achieve a united world 
without these weapons ever being used to force a 
showdown of a situation which should be arrived at 
through rational processes. 
Student comments possibly true - “In the civilization 
we know, at least." 
STATEMENT SIX:" The United Nations has a good chance of 
succeeding if, instead of conflicts, points of agreement 
among nations are emphasized." 
Nature of statement: The nature of this statement was 
positive, and its slightly moderate positive response 
made the score for the statement 3.57 out of a 
possible 5.00. 
Analysis of responses This indicated a slightly 
moderate degree of concurrence with a positive 
statement, and thus showed that the group to a 


slightly moderate degree believes that the United 


Nations has a good chance of succeeding if, instead 


of conflicts, points of agreement among nations are 


emphasized. 
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Conclusion for statement: This indicates a positive 
attitude toward the continuation of our civilization 
in its expression of confidence in the potential 
ability of the United Nations to succeed as an in- 
strument working toward international cooperation and 
world peace. This also supports the corollary of the 
group's expression of confidence in their future. 
Student comment: possibly true - “Debate and com- 
promise backed by potential strength must reign until 
all parties gain confidence and experience in working 


together." 


STATEMENT SEVEN: "The United Nations will never work un- 

less it has a strong military force which will use the 

atomic bomb, if necessary, to keep every country in line." 
Nature of statement: The nature of this statement was 
negative, and its extremely moderate negative 
response made the score for the statement 3.04 out of 
a possible 5.00. 
Analysis of response: This indicated a slight degree 
of lack of concurrence with a negative statement, and 
thus showed that the group to a slight degree does 
not believe that the United Nations must utilize the 


threat of the atomic bomb to create international 


harmony. 
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Conclusion for statement: This indicates a positive 
attitude toward the continuation of our civilization 
in its implication that punitive measures will never 
bring about the willing cooperation which is neces- 


sary to world peace. 


Student comments probably false - "The U. N. will 


never work until it becomes a world government in 


fact." 
STATEMENT HIGHT: “Since most of our present social en- 
vironment is bad, some good may come of the atomic bomb 
if it wipes out most of the society, and forces us to 
start anew." 
Nature of statement: The nature of this statement 
was negative and its large negative response made the 
score for the statement 4.58 out of a possible 5.00. 
Analysis of response: This indicated a very high 
degree of lack of concurrence with a negative state- 
ment and thus showed that the group to a strong de- 
gree does not believe that the atomic bomb would 
have value in forcing the creation of a new society. 
Conclusion for statement: This clearly indicates a 
positive attitude toward the continuation of our 
civilization in its implication that when all people 


constantly strive to improve society it is a strong 
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réeitive approach; negative approaches usually 
> engender negative results. 
Student comments none. 
STATEMENT NINE: "It is not the social environment, but 
the people living in it who determine the patterns in 


which events will take place.“ 


Nature of statements The nature of this statement was 
positive, and its slightly moderate positive response 
made the score for the statement 3.36 out of a possible 
5.00. 
Analysis of response: This indicated a slightly 
moderate degree of concurrence with a positive 
statement, and thus showed that the group to a slight 
degree believes that it is the people living ina 
social environment who determine the patterns in 
which events will take place. A higher degree of 
Concurrence was obviated by the failure to provide the 
statement that people's behavior depends on their 
environment, as was summed up in student comment. 
Conclusion for statements This indicates a positive 
attitude toward the continuation of our civilization 
D) and confidence in the future Gaivaets coneurrence with 
the thought that the individual still controls 


weapons which may destroy him, and that it is his 
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common sense which must guide their utilization. 
Student comment: Probably true - “But the people 
are to a large extent restricted by their past and 
present environment. “ 

STATEMENT TEN: “The United States is the only country 

that can be trusted with the atomic bomb, and to share 

the secrets of its manufacture may be disastrous to us." 
Nature of statement: The nature of this statement 
was negative, and its negative response midway be- 
tween no opinion and possibly false made the score 
for the statement 3.56 out of a possible 5.00. 
Analysis of response: This indicated a fairly 
moderate degree of lack of concurrence with =& 
negative statement, and thus showed that the group 
to a fairly moderate degree believes that other 
countries are capable of being trusted with the 
atomic bomb without using it on this or other 
countries. 
Conclusion fae gtlbeees This indicates a positive 
attitude toward the continuation of our civilization 


in its implication of a healthy, matured trust of 


other nations as a first step toward international 


Cooperation and peace. 
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Student comment: probably false - “It may be just 


ag disastrous not to share it." possibly true - 


“By sharing with less matured countries before they 


have learned to live at peace would be disastrous. 


STATEMENT TWELVE: "Fate determines a large share of 


everything that takes place, so we may as well resign 


ourselves to probable destruction." 


Nature of statement: The nature of this statement 


was negative, and its very large negative response 


made the score for the statement 4.64 out of a 


possible 5.00. 


Analysis of response: This indicated an extremely 


high degree of lack of concurrence with a negative 


statement, and thus showed that the group to a very 


strong degree does not believe fate determines a 


large share of everything that takes place, includ- 


ing probable destruction from atomic and biological 


Weapons. 


Conclusion for statement: This clearly indicates a 


positive attitude toward the continuation of our 


civilization and an expression of confidence in the 


future, as well as amplifying the conclusion that 


the individual in this study considers himself the 


director of his ow destiny. 
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Student comments none. 

J STATEWENT THIRTHENs “Common sense and reason will pre- 
vail, and the atomic bomb and germ warfare will never be 
utilized for destructive purposes." 

Nature of statement: The nature of this statement 
was positive, and its moderately positive response 
made the score for the statement 3.81 out of a 
possible 5.00. 


Analysis of responses This indicated a maderate de- 


gree of concurrence with a positive statement, and 
thus shows that the group to a moderate degree 
believes that the atomic bomb and germ warfare will 
never be utilized for destructive purposes. 
Conclusion for statement: This indicates a positive 
attitude toward the continuation of our civilization 
and its resultant confidence in the future, in spite 
of weapons which are capable of shattering our 
Civilization. 


Student comments none. 


STATEMENT FIFTEEN: “Wars and destruction among men are 


unavoidable and should be accepted as part of our 


civilization. "™ 
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Nature of statement: The nature of this statement was 


negative, and its moderately negative response made 


the score for the gtatement 3.76 out of a possible 


5200. 


Analysis: of responses This indicated a moderate degree 


of lack of concurrence with a negative statement, and 


thus shows that the group to 2 moderate degree does 


not believe that wars and destruction among 


are unavoidable and should be accepted as part of our 


civilization. 


Conclusion for statement: This indicates a posgtive 


attitude toward the continuation of our civilization 


and confidence in the future, as well as the implica- 


tion that wars can be avoided, and are not a necessa 


adjunct to our civilization. 


Each statement, together with student comments pertaining 


to it, has been discussed and analyzed in the light of the 


problem; to determine the extent to which the atomic bomb and 


biological warfare influence the nature of attitudes of the 


group studied toward the continuation of our civilization and 


resultant confidence toward the future. 
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Method of scoring Part II. Part II of this survey was de- 
signed as a corollary to the attitudes to be elicited in Part I, 
It contained four questions and one statement which were to be 
answered in an objective manner by the checking of possible 
answers plus the space provided for other answers to be speci- 
fied. The three statements from Part I of the survey which did 


not contribute to the positive or negative attitude pattern 


(2, 11, 14) were grouped with Part II and scored in a similar 


manner. The total of four questions and four statements of Part 


II were scored by distributing the responses among the possible 
answers and computing the percentage of responses for each 
answer on the total basis of 227. The resultant percentages 
lend themselves to more accurate interpretation of Part I 
through their presentinga background pattern for attitudes and 
possible future overt activity as a result of these attitudes. 
Results of Part If. The following figure and table were 


designed (1) to show a copy of the page of the survey containing 
Part II, with responses and percentages for each answer filled 


in; and (2) to show the responses and percentages for each of 
the five positions of statements two, eleven, and fourteen of 
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Figure 1 Pa 
Distribution and percentages of responses 


to Part II 


Part II «= Check the word or statement which best fits your situation, 


1. 


3e 


Have you ever thought about the possible effects of the 
atomic bomb and biological warfare on you and your 
future life? 


Cc at ~ 
48. 9 ? 48. 1% 


never (i) 4sometimes it Toft enll 09) constantly. 6) 2.6% 


The rapid progress in atomic development was a factor in 
your choosing science as your life's work, 


a, because it opened vast new fields of research\]7,),7.5% 
b, because it demonstrated the control of science 
over our lives. (oJ 1.% 
c. because it seemed a thrilling type of work with 
which to be associated. 0... 
d. because it first called your attention to the im- 
portance of sciencesbyd. ° 9% 
e. not at all.{2Q5) 90.3% 


Has the invention of the atomic bomb and the possibility 
of its use made you hesitate to make any of the following 
plans for your future? 


a. marriage.( 9) «5% he choice of company or 
b. children.(J2,)5.3% organization at 

c, banking money.(.3).1.3%. which to work (2) .9% 
d. further schooling(J.)..4% : 

€. owning your own home.gods Le” 

f, others (specify).nane (191) 84.2% 

geplan my future around a manufacturing center (7) 31% 
Has the invention of the atomic bomb and the possibility 

of its use made you decide to make any of the following 

plans for your future? 


a. changing residence to another section of this country..12) 5.3% 
b. living abroad.Q... 
Ce enlisting in the armed forces...9. 


_@. remaining single\.q). «9% 


e. if married, not to oie oak an oe” 

f, others (specify) MQQE (<08) 91.5% z a 
ge pera ere Zehooline or study harder (5) 2.2% 
Which of the following represents your present plans 

for your future in science? 


a. Remain in the same field in science and enter: 
Teachingli9) 26.0% 
Research. 96) 379% 
Graduate Study{A4) 15.0% 
Foreign Study... 
Application of your field in science 
to other types of work,(.44,), 19.4% 
b, Change to another field in Science.(2). 09% 
ce. Change to a field other than science..{1) .4% 
a. Leave School.Y... ’ 
e. Others (Specify), W¢sical missionary (1) .4% 
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TABLE IV 
DISTRIBUTION AND PERCENTAGES OF 
RESPONSES TO STATEMENTS 2, 11, & 


14 QF PART I 


PROBABLY POSSIBLY NO OPINION POSSIBLY PROBABLY 


FALSE FALSE OR UNIE- ‘TRUE TRUE 
CIDED 
2 (129) (31) (5) (44 (15) 
56.8% 13.7% 2.2% 20.7% 6.6% 
Ll (49) (11) (45) (43) (79) 
21.6% 4.8% 19.8% 19 .0% 34.8% 
14 (186) (19) (11) (3) (8) 
82.0% 8.3% 4.8% 1.3% 3 25% 


RESPONSE & PERCENTAGE 


NOTH: These three statements have been grouped 
and scored with Part II, since they are background material 


like Part II, and do not directly contribute to the positive 
or negative attitude pattern of Part I. 
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Summary of Part If results. The response and percentage of 
response to each choice of the original three questions and one 
statement of Part II plus the three added statements of Part I 
will constitute the summary of the results of Part II; inter- 
pretation and conclusions will be dealt with in the next 
chapter. 

Part II was generally designed to determine overt activity 
as a result of the existence of the atomic bomb and biological 
warfare; thus, in line with the completely positive attitude as 
derived through part I, there should only be a small degree of 
intended overt activity as a result. 

QUESTION ONE: Concerning the question “Have you ever 

thought about the possible effects of the atomic bomb 

and biological warfare on you and your future life?", the 

distribution of response was almost equally heiieen "some- 

times" (48.9%) and "often" (48.1%), with the .4% for 


"never™ and 2.6% for “constantly™ serving to sway the bal- 


ance in favor of often. 

Conclusions The existence and potential utilization of 
atomic and biological weapons has caused this thinking 
group of students to consider the possible effects of 

these weapons on themselves and their future life many 


times. 


ry be” re tal ee w ee i> ar ae 
7 i Say ft DENT OL a Sey Fee FE Eid te LEY Bs PEE eH rl 


SOR nd ten Oat, aimee | eat Peiaicha — aeee ee me 


: ; 
e . 
* ‘ o . “4 m™ . re 
. P : ‘ . fm ire i; [ + ‘ F ‘ f the : 
> PVE: oss Pe Sh SOULE. Leer CO wiv LO FOLORD Woes oF ee noge tr ¥ | 
+ ut on ? re. a 
| \ ah J J23e feb aos Sats , S2Et Foe crocioae 3 
20 SS rp j Nie , ihitsor aft Foy we fe ert seers 2 Et¢ 
€ a J & mw ras ri 
10 ds J & std fer F.. | 0 LiL saber bord. Sry nothehexy 
E ‘ ‘ ; <> - ; Por oh 
, v pi j v tS ee) 3 5 y yy : 5) Bie A me ee ES a a 
é 
Pies 5 , , s% vr atit+ tha Ff 
aa te J t i : - , : 2 ww ey ~ +. we! ¢ ~< P| se a a) I aed 
, tie 9H J oy SEC J 3 a: eels Mt , eae 
4 Z P * ade any ae 
2D S33 ee 8: : Lee Sig gl Peog sagioms 
na * ¢ P os : 
€ 2 a ie ee AD ue bee Ve 
5S Y ; ron oo cfr, ioreonrod 2 Ca. Pes 
— » ¥ 7 - = 4 POR w - Ay SY ee ee 


‘ oo Arr f we f J * 
2 J eS , ay LHEBD ce 9 J VAs | et 
: . ee i < ats © r * ==. 
i Sry 2 ; ay ae & >") 12 ) j ait) i... “ES ee est Nod ha ua 
» s 
‘ 
. cre cy > ‘ P = hb iemacens ‘ a . “es 
bese << O¢ Siu s J : EDS) J ey) } — 2) 77 {75 3 Ia LT SF 
. re “ 
ie nad he's. ° . i a bas j » 084 il 
LT? - J vis et 2g 1 GAP t2 J J wan ‘ -@ Ey bio £4 
Perf b F oe P i , of =~. wri Ue gee 
Lio SU 4 ; Eid 1 haw ct ae ) : eB ‘ ou ie OV 
a é P . 
a> r oa F > 
. etary ot) IO. TSVEZ WE Bc 
P ae Cag a? Se eee oe ‘ re ‘ ; 
\ ‘ P — ‘ 
: 1s 3 Heh DES LESSOR cer VULIOP GLO Off Seo Leek ens 
poate eae oe St 
' 
7 or ee : » " goo 3 be 7 “ 
, ITALY LA PE Vo eet CLOG Sty ene ofold Lkere joimo 
2® : 
‘ a wy yg eS on i. aor - et xf me a i » + “ ' “ 
SE INOS LO SIG LeeOy 8s Yeo henos oy etrieturse. 40 GRO’E: 
i ‘ ros 
wrr ad [ wyeeter Perc" é e bh 


(Sh Sill ore t “eee Line sovisumads mo axoqgsoy sealy — 


47 


STATEMENT TwO: “The rapid progress in atomic development 
was a factor in your choosing science as your life's work, 
was followed by five possible responses, with “not at all" 
receiving a response of 205 out of 227, for a percentage 
of 90.3%. The reason "because it opened vast new fields 
of research” received a response of seventeen, for a 
percentage of 7.5%. Three students (1.3%) responded 
"because it demonstrated the control of science over our 
lives." Two students (.9%) responded “because it first 
called your attention to the importance of science." 
Conclusions The rapid progress in atomic development was 
overwhelmingly not a factor in this group's choice of 
science as a life's work. An obvious explanation would be 
that news of atomic energy and its potentialities was 
withheld from public consumption until after the dropping 
of the first atomic bomb in August of 1945. At that time, 
many of the group studied were in the armed forces, and 
those in callege at the time were either committed to 
science for other reasons, not at all, or just beginning 
a college program. Some of this latter group were among 
the juniors who took this survey, and comprised the total 
of 9.3% which considered atomic development a factor in 


their choice of science. 
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QUESTION THREE: This was designed to consider possible 
overt activity as a result of the atomic bomb, and was 
worded as follows: “Has the invention of the atomic bomb 
and the possibility of its use made you hesitate to make 
any of the following plans for your future? "The response 
of "none” was cited 191 times for a percentage of 84.2h. 
Others were “marriage” 3.5%, “children"™ 5.3%, “banking 
money" 1.3%, “further schooling .4%, “owning your own 
home" 1.3%, “plan my future around a manufacturing center* 


3.1%, and “choice of company or organization at which to 


work*® .9%. The Massachusetts Institute of Technology re- 
search assistant and graduate student in chemistry who was 
a former Manhattan (atomic bomb) Project employee as a 
chemist checked this latter response even though his over- 
all attitude as elicited from Part I of the survey was a 
score of 4.0 out of 5.0, or a positive attitude to a high 
degree. 

Conclusion: Bearing in mind the positive attitude of the 
group on every statement of part I, this reveals con- 
sistency, since mly 15.8% of the group has even hesitated 
to make plans for their future as a result of the atomic 


bomb. 
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QUESTION FOUR: This was designed to consider definite over 
activity undertaken as a result of the atomic bomb, and 
was worded as follows: "Has the invention of the atomic 
bomb and the possibility of its use made you decide to mak 
any of the following plans for your future?" A response 
of "none" was cited 208 times, for a eavenatade of 91.6%. 
Others were “changing residence to another section of this 
country" 5.34, "further my schooling or study harder" 
2.2%, and “remaining single" .9%. 

Conclusions The positive attitude of the group toward the 
continuation of civilization, as revealed in the results of 
Part I, should engender a low degree of expressed overt 
activity. The total response of 8.4% overt activity de- 
cided on as a result of the atomic bomb is consistent with 
this positive attitude. 

QUESTION FIVE: This was designed to note what the group 
planned to do with their science in the future, and was 
worded as follows: "Which of the following represents your 
present plans for your future in science?™ Response ‘a’ 
was to “Remain in the same field in science and enter: * 


included five possibilities: these were “teaching” 26.0%, 


"research" 57.9%, “graduate study" 15.0%, “foreign 
study" 0%, and “application of your field in science 


to other types of work" 19.4%. Other responses were 
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“change to another field in science” .9%, “change to a 
field other than science", .4%, "Leave school" 0%, and 
“others (specify)", which brought one response of medical 
missionary 4%. 


The three statements (2, 11, 14) of Part I have been 


grouped and scored with Part II by percentage of response. 


STATEMENT Twos "Scientists will control the destiny of 
the world because of their ability to create destructive 
weapons." 

Response to statements The response of “probably false“ 
was checked by 129 students (56.8%); the response of 
“oossibly false" was checked by 31 students (13.7%); the 
response of “no opinion” or undecided was checked by 5 
students (2.2%); the response of “possibly true" was 


checked by 47 students (20.7%); and the response of “prob- 
ably true” was checked by 15 students (6.6%). 


Conclusion: The group to a moderate degree does not be- 


lieve that the ability of scientists to create weapons which 


are capable of destroying our civilization has placed them 
in a position to directly shape world policy. A logical 
explanation of this is possibly because scientists no 
longer decide the utilization of their discoveries which 


have military significance. 
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STATEMENT ELEVEN: “If called on to fight for this 
country in another war, you would volunteer if you felt 
that you really understood and believed in the reason 
why another war might be necessary.“ 

Response to statement: The response of “probably false“ 
was checked by 49 students (21.6%); the response of 
“nossibly false" was checked by 11 students (4.84); the 
response of "no opinion” or undecided was checked by 45 


students (19.8%); the response of “possibly true“ was 


checked by 43 students (19.0%); and the response of 
“probably true” was checked by 79 students (39.8%). 
Caviteeten: The total of 53.8/for the two *true’ positions 
but only 26.4% for the two *false* positions raises an 


interesting point; the large undecided response of 19.8% 


indicates a group which either has not, will not, or 
hesitates to think about its role in the event of another 
war. Their suspended judgment in a matter whose con- 
sequences are possible destruction for all indicates a 
rational minds; do all you can to prevent war, but do not 
approach it from the negative viewpoint (except noting its 
consequences), which is remedial instead of preventive. 
The total of 53.8% in agreement with the statement in- 
dicates the group would be slightly in favor of volunteer- 


ing if they understood and really believed in the reason 
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why another war might be necessary. The restriction to 
any valid conclusion in regard to this statement is the 
large undecided group. 

Student comment: “If another war starts, humanity has lost 
its chance. Of course, then one would fight for self- 
preservation.” 


STATEMENT FOURTEEN: "Science and scientists mould be con- 
demmed for creating the atomic bomb and biological war- 


fare.* 


Response to statement: The response of “probably false" 
was checked by 186 students (82.0%); the response of 
"“nossibly false" was checked by 19 students (8.3%); the 


response of “no opinion” or undecided was checked by 11 
students (4.8%); the response of “possibly true" was 
checked by 3 students (1.3%); and the response of 
“probably true" was checked by 8 students (3.5%). 
Conclusions The overwhelming response in disagreement 


with the statement (90.3%) clearly indicates the position 


of the group in regard to science'ts role in creating 


weapons which can destroy our civilization. 


The logic of this reasoning is that although man now 
has the forces to obliterate himself, it will only be 
through his own folly that he will do so. The creators 


of the forces are absolved of blame if man will not con- 
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trol them. Then, too, military control and utilization of 


destructive weapons has rendered not the scientists, but 


the military liable to condemnation for any possible 
utilization. 


In the next chapter, the results will be interpreted in the 


light of science education's role, summarized, and finally 


certain conclusions as derived from this study will be drawn; 
the resultant amalgam of the attitudes of the group studied will 
suggest further study along these lines as work of importance 


to the nation in the atomic age. 
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CHAPTER V 


SUMMARY AND CONCLUSIONS 


The existence of the atomic bomb and biological warfare 
has engendered positive or negative attitudes toward the con- 
tinuation of our civilization. In the group studied, consisting 
of 227 advanced science students, the nature of responses has 
indicated degrees of these attitudes which were used as the 
basis for the forthcoming summary and conclusions. 

Summary. An analysis of the twelve statements of Part I 
shows one striking fact: every statement received a score in- 
dicating a positive attitude to varying degrees by the group 
toward the continuation of our present civilization, in spite 
of weapons which are capable of destroying this civilization. 


The degrees of this positive attitude ranged from slightly 


moderate (3.04) on statement seven, to extremély high (4.64) on 


statement twelve, with the maximum positive agreement being a 


score of 5.00. The response to statement twelve showed the 


group to be in high agreement with man's free will, and not the 


negative fatalism school of thought. In regard to statements 
three and four, concerning the part the individual and public 
opinion play in the shaping of governmental policy and world 


events, the moderately high degree of positive attitude of the 
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group is in accord with Bailey*s> thorough consideration and 


evaluation of the positive impact of American public opinion on 


the shaping of foreign policy. 


Statements one and thirteen, which directly elicited the 


nature of attitudes toward the continuation of our civilization 


as worded in the statement of the problem, brought moderately | 


1] 


high (4.18 and 3.81) positive scores which indicated the group 
to have a moderately high degree of confidence in their future. 
In regard to Part II, the results have showed the extent 
of the influence of the atomic bomb and biological warfare on 
the personal life and preparation for the future of the group 
studied. A composite student set up as a result of the 
responses to Part II would be as follows: he thinks often about 
the possible effects of the atomic bomb and biological weapons 
on himself and his future life, but has not materially altered 
any plans for his future as a result of the weapons, although he 
has hesitated slightly in certain plans; he chose science with- 
out atomic development being a significant factor, and at the 


present time plans to do research, with the possibility of 


teaching or industry after that if research does not remain the 


permanent phase of his career in science. 


Conclusions. Thuxstone and Chawe™ have pointed out that 


1 Thomas A. Bailey,The Man in the Street (New York: The Mac- 
millan Company, 1948), 334 pp. 

2 L.L. Thurstone, and E. J. Chave,The Measurement of Attitude 
(Chicago: University of Chicago Press,1957), 96 Dp. 
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“The measurement of attitudes expressed by a man's opinion does 
not necessarily mean the prediction of what he will do.” This 
implies overt activity as the criterion for the strength of an 
attitude. Thus, Hlliott and Merrill state that, “The nature 
of the attitude can be roughly measured by the character of the 
overt activity it calls forth.” Similarly, Allport® believes 


that, “An attitude characteristically provokes behavior that is 


eee affirmative or negative toward the object ... with which it. 


is related. This double polarity in the direction of attitudes 


is often regarded as their most distinctive feature.*’ In re- 


gard to overt activity as a result of an extremely negative 

attitude, there have been newspaper reports of suicides by in- 
dividuals who left notes indicating they preferred this method 
of death to the consequences of atomic and biological warfare. 


In the group studied, however, the positive attitude has had as 


3 Ibid. , Pe 9. 


4 Mabel A. Blliott, and Francis E. Merrill, Social Disorganiza- 
tion (revised edition; New York: Harper and Bros. Publishers, 
1941), 1087 pp. 


5 Ibid., pe 57. 
6 Gordon W. Allport, “Attitudes,” A Handbook of Social 


Psychology (Carl W. Murchison, Sditor; Worcester, Massachu- 
setts: Clark University Press, 1935), 1195 pp. 


7% Ibid., p. 819. 
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its concomitant a clear indication of strong faith and con- 


fidence in the future in spite of atomic and biological weapons 


Probable effects on science education. What is to be the 


a ee 


funetion of science education in regard to the shaping of 


attitudes which are partially derived and formulated through 


Classroom activity? This study has specifically considered 


student attitudes toward the continuation of our civilization; 


Concerning this and science education, the literature ranges 


from the highly pessimistic philosophy of a race between 
education and catastrophe, to the rational analysis that: 


Science, with its products, ... methods, and ... 
ways of developing belief in facts, in truth, in de- 
pendability, and in things that endure, is a major 
determining element in our civilization. Science educa- 
tion, therefore, seems imperative if society seeks 
security. Yet science education cannot guarantee 
security. Security rests not only in men's knowledge 
but. in their characters. The will to do what is right 
transcends knowledge of how to do what is right. Science 
may contribute knowledge and understandings. Their ways 
of working may exhibit the unprofitableness of errors, 
but educated human character must assume the decisive role 
in civilization's future. 


The significant point in the discussion of the impact of 
the destructive weapons on science education is so very basic 
that it may be overlooked, but the point hits home and should 


be considered carefully; that is, science education is only oiie 


8 Science Education in American Schools, Forty-Sixth Yearbook 


of the National Society for the Study of Education, Part I, 
1947. pp. 295-6.~ 
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facet with which to combat atomic and biological weapons and 


their frequently negative effects on attitudes. Science educa- 


tion must work with religion, society, and government to fight 
any possible negative attitudes toward the continuation of our 
civilization by the mass of our populace, who are floundering 


in uncertainty and anxiety, and must be buttressed by faith and 


work. Science education alone cannot do this; the press, the 

pulpit, and the roundtable discussion must share the burden and 
stimulate man to broaden the areas of his thinking. But science 
education has a unique task; it deals with malleable person- 


alities who are in the process of creating their individual 


thought and behavior patterns, and who utilize the classroom 
situation for a large share of their experiences. 

To the advanced science student, science education would 
make a maximum contribution by presenting facts and suggesting 
implications, but allowing the student to form his own atti- 
tudes; ie ee, present facts on atomic energy and its 
potentialities, but do not influence student attitudes. 
Reflective thinking by the student is the medium by which 
he should formulate his own attitude; the essence of its worth 
rests on the fact that the attitude has been personally derived 

Agreement with this suggests further implications; the 
science instructor must be informed of the social implications 


of the atomic bomb and biologi¢al warfare, and recognize their 
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importance. Further, he should stimulate discussion of these 
) implications to make the student keenly aware of all the know 


factors. Finally, he should logically integrate the discussion) 


with existing social values. Hach of these steps is an in- 
centive to the advanced science student to formulate his owm 
hypotheses, conclusions, and finally derive the attitude 
through reflective thought. 

The results of this study suggest, in addition to the 


previously discussed broader implications, further changes 


Which should be made in science education. 
Suggested changes in science education. (based on the 
results of this survey). 
1. Include a unit or topic on atomic energy 
and biological warfare in the secondary 


curriculum. Since this survey has show that 


science students often think about the effects 

ef the atomic bomb and biological warfare on | 
themselves and their future life, the preparation 
for reflective thought should be initiated in the 
secondary school; as the students at this level 


become increasingly aware of the implications of 


atomic energy, they shauld have adequate factual 


instruction in this regard to serve as a worthwhile 


base from which to formulate subsequent attitudes. 
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2. While a minor vie aiaiio's of science evidiauiiel 
’ will attend college and devote their lives to 

science, nevertheless science education has an 

equal obligation to the majority who will never 


enter the fields of science. This statement should 


be based on the following premise: all of the 
individuals who are affected by science education 
; will enter society and make their presence know ° 


through votes and opinions; thus, the individual 


who studied science solely because it was a require- 
ment or elective nevertheless will receive instruc- 
tion on the potentialities of atomic and biological 
warfare and their social implications; and, the 
positive or negative attitude pattern which he will 
contribute to society will have been nurtured along 
with the attitudés of the potential scientist. 

While the attitudes of the group studying but not 
entering science may not be of as direct, vital 
influence on this nation as are the attitudes of 


the potential scientists, the instructor should 


emphasize social implications to both groups, and 


realize the powerful influence the general public 


has in the shaping of our national policy. 
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3. Science education should set-up and encourage 
vigorous participation in workshops devoted to 
atomic energy and biological warfare from the 
secondary level science clubs through collegiate 
and graduate discussion groups. This would extend 
its scope to interest individuals who may have 
previously been unconcerned abovt wnat the indivi- 
dual could do. 

4. The fields of science should make available 
trained lecturers (teachers, professors, research 
personnel) to community roundtable discussions and 
radio broadcasts to stimulate wider participation 
in the problem of atomic energy and biological 
warfare and their relation to the individual. 
Television could be employed to tremendous advan- 
tage in presenting facts on atomic energy and 
biological warfare through this visual aid medium 
to a heretofore unreachable audience. 


5. The slightly moderate positive response (3.36) 


to statement nine of Part I of the survey instrument, 


"It is not the social environment but the people 
diving in it who determine the patterns in which 
events will take place," suggests a further task 


for science education; point out how the individual 
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and the group may determine the patterns of 


events, and constantly emphasize man's free-will. 


When science education has inaicated into the 


student 2 clear, working philosophy of man's free 


will, importance, and continued existenceeven with 


the presence of atomic and biological weapons, then 


it has rendered a great service to the individual 


and to society; faith, planning, and working with 


confidence in the future will be the result.. 


6. The slightly moderate positive response (3.37) to 


statement six of the survey instrument , "The United 


Nations has a good chance of succeeding if, instead 


of conflicts, points of agreement among nations are 


emphasized," suggests another task for science 


education; when considering social implications, 


-ramify the discussion to include the structure and 


function of the United Nations and why this organ- 


ization must succeed. There should be no limit to 


the scape of social implications; the instructor 


must consider as his area of instruction as much 


of human experience that is necessary to amplify 


the discussion and whet the intellectual appetite. 
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7. In regard to statement two of Part II of the 


+ survey instrument, “The rapid progress in atomic 
development was a factor in your choosing science 
as your life's work,” the nature of responses pose 
certain implications for science education since 
17 students (7.5%) in this survey checked the ‘ 
response “because it opened vast new fields of 
research,” this indicates that atomic energy may 
initiate appeal for a moderate percentage of the 
group to consider science as a life endeavor. fIt 
is reasonable to assume that this would be opera- 


| i , 
tive to an even stronger degree in the secondary 


school, where most students are still undecided 
r concerning future plans and life endeavor. If 
this is the case, then the science instructor 


should utilize the tremendous potentialities 


Gonnected with atomic development toa encourage 


{ 


worthy students to consider science and possibly 
atomic energy as a life endeavor. As @ corollary, 
science education should resist any emphasis on 


the glory or thrills of working on atomic pro- 


jects, in line with finding in this study that 
no student chose science as his lifets work because 


atomic development had keynoted science as a thrill- 


ing type of work with which to be associated, and 
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on the fact that it just is not true. 

8. In regard to question three of Part II of the 
survey instrument, “Has the invention of the 

atomic bomb and the possibility of its use made 

you hesitate to mike any of the following plans for 
your future?”, the nature of responses suggest 
certain proéctutes for science education; the 8.8% 
response to “marriage™ (3.5%), and “children™ (5.3%), 
indicates a moderate percentage of the group has 
allowed the devastating potentialities of atomic 

and biological warfere to create hesitancy regarding 
normal biological functions of man. Both as 2 matter 
of personal regard for the student and for the 
nation, science instruction should show why nothing 
should frustrate normal functioning, ideals, and 
plans for the future which are the heart of the modern 
American family. The sociological pattern of human 
relations in this country is built on the family 
units science education must also make this clear 
from the biological viewpoint. 


9. In regard to question four of Part II of the 


survey instrument, "Has the invention of the atomic 


bomb and the possibility of its use made you decide 


to make any of the following plens for your future?", 
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the nature of responses once sebitil suggest certain 

’ procedures for science education; the fact that 
twelve students (5.3%) checked the response “chang- 
ing residence to another section of this country” 
means thet science education should utilize pre- 
ventative measures to stem any similar incipient 
trend toward a minority negative attitude of this 
sort; these measures could be in the form of suggest- 
ing more faith in the future and harder work by the 
individual to achieve a sustained positive attitude, 
the strength of which would preclude the desperate 
consideration of flight as a result of a negative 
attitude. If the science instructor finds a similar 
small negative tone running through the larger 
positive attitude of the group, he could break up 
the class into small discussion groups, in which 


other students of the group will point out to the 


individual who has negative attitude tendencies 
just why the mjority feels as it does; this will be 
more effective than an instructor consciously or 


unconsciously putting pressure on the student to 


Submit to the group's majority opinion. Then, too} 
the objective previously mentioned of the stimula- 


tion of reflective thought can hardly be aided by 
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insisting on the dissident conforming to the 
majority; nor can this insistence be compatible 
with the scientific attitude. 
The fact that five students (2.2%) checked 
the response “further my schooling or study harder“ 
as a definite result of atomic potentialities 
suggests definite procedures to science education; 
show the student why a maximum amount of education 
is necessary to the student and to the nation in the 
atomic age. This atomic age has brought with it 
new and increased demands on the individuals; it is 
@ challenge and a responsibility he cannot ignore. 
Everyone’s attitude toward the continuation of our 
Civilization must be based on the belief that we can abolish 
war, because without that belief we will blow ourselves and 


our Civilization into drifting dust. And, if intelligence can 


create the means by which all civilization as we know it can 
suddenly end, that same intelligence, backed by the spiritual 
and educational forces of wanking, can bring our technology 


under control and make it the servant and not the master of man 


Suggestions for further study. Among studies which would 


Complement and amplify the present study would be the follow- 


ing: Within the next few years, determine the extent of the 


influence of atomic and biological weapons as the factor which 
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caused students to enter ncieneel evaluate overt activity as 
well as degree and direction of change over a certain period 

of cies as a result of the tension accompanying atomic and 
biological weapons which will be possessed eventually by other 
nations; conduct a nation-wide survey tod etermine the relative 
degree of attitudes on a regional basis; and finally, evaluate 
the role of science education in regard to attitudes concerning 
the atomic pom and biological warfare by determining the 


effects of these weapons on teachers in service. 
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An Abstract of a Thesis 


THE EFFECTS OF THE ATOMIC BOMB AND 
BIOLOGICAL WARFARE ON THE ATTITUDES 
OF COLLEGE SCIENCE STUDENTS 


The scientists who create destructive weapons such as the 
atomic bomb and biological warfare have helped to produce 
positive or negative attitudes in most thinking individuals as 
to the continued existence of our civilization. It was, Cueea | 


fore, the purpose of this study to determine the extent to which 


the atomic bomb and biological warfare influence the attitudes 
of the group studied, which consisted of 227 advanced college 
science students at the junior, senior, and graduate levels in 
the fields of chemistry, biology, and physics. The attitudes 


engendered were a positive attitude on the one hand that our 


present civilization will continue in spite of the atomic bomb 


and biological warfare, and a negative attitude on the other 
hand that these destructive scientific achievements will fulfi 
their potential and destroy our civilization. 

The methods instrument used to determine the attitudes was 


a. survey of attitudes. This survey of attitudes instrument con 


tained (1) a statement of facts concerning the destructive 
potentialities of the atomic bomb and several outstanding and 
deadly forms of biological or germ warfare; (2) Part I, com- 


prising fifteen statements designed to elicit the positive or 
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negative attitude pattern; and (3) Part II, in which specific 
ideas, plans, and decisions of the students which resulted from 
the existence of the destructive weapons and the possibility of 
their use were called for. The statements in Part I were fol- 
lowed by five responses: probably false, possibly false, no 
opinion, or undecided, possibly true and probably true. If the 
statement was positively worded (implying confidence in the con- 
tinuation of our civilization), the values used in scoring were 
assigned in the following manner: a response of probably false 
received a value of one, a response of possibly false received a 
value of two, a response of no opinion or undecided received a 
value of three, a response of possibly true received a value of 
four, and a response of probably true received a value of five. 
Similarly, in a negatively worded statement (implying lack of 
confidence in the continuation of our civilization), the values 
were reversed; probably false received a value of five, graded 
to the response of probably true, which received a value of one. 
The total response for each of the five possible positions to be 
checked on each statement was tabulated. Hach position was 
multiplied by the positive or negative nature of the statement. 
The actual score showing the relative degree of attitude was 
derived by adding the total scores of all five positions, and 


then dividing this by 227 (total number of students used in the 


survey as well as total response for each statement. The 
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resultant scores for each statement of Part I ranged from 3.04 
to 4.64. This indicated varying degrees of positive attitudes 
toward the continuation of our civilization, and showed that 

the group studied definitely had a positive attitude toward the 


continuation of our civilization, despite the atomic bomb and 


biological warfare. 

Part II was designed to supplement the attitude pattern 
derived from the results of Part I by determining the number 
and percentages of intended overt activity as a result of the 


atomic bomb and biological warfare. The results of Part II 


were completely consistent with the results of Part I, insofar 


as the positive attitude revealed in Part I had as itsconcomit- 


ant a very low degree of intended overt activity as a result of 
the destructive weapons. A composite student set up as a re- 
sult of the responses to Part II would be as follows: he thinks 
often about the possible effects of the atomic bomb and bio- 
logical weapons on himself and his future life, but has not 
materially altered any plans for his future as a result of the 
weapons, although he has hesitated slightly in certain plans; 


he chose science without atomic development being a significant 


factor, and at the present time plans to do research, with the 


Possibility of teaching or industry after that if research 


does not remain the permanent phase of his career in science. 
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In the group studied, the positive attitude has had as its 
concomitant a clear indication of strong faith and confidence in 


the future in spite of atomic and biological weapons. Concern- 


ing the function of science education in regard to the shaping 


of attitudes which are partially derived and formulated through 


Classroom activity, there are several points to be considered: 
first, science education must coordinate its activities with 
religion, society, and government in resisting the frequently 
negative effects of the atomic bomb and biological warfare on 
attitudes; secondly, the individual science instructor must be 
informed of the social implications of the atomic bomb and 
biological warfare, and recognize their importance; thirdly, 
the science instructor should stimulate discussion of these 
implications to make the student keenly aware of all the known 
factors and thus stimulative reflective thinking; and finally, 


the science instructor should logically integrate the discus- 


sion with existing social values. Each of these steps is an in 


centive to the advanced science student to formulate his own 


hypotheses, conclusions, and finally derive the attitude throvgn 


reflective thought. 
The conclusions based on this study have indicated a 


positive attitude by the group toward the continuation of our 


Civilization and accompanying confidence in their future. fhis 


attitude is imperative in the atomic age, because without it 


) 


hoor Logs 


there is no reason to plan for future activity, and thus 
render®> : life worthless. With a strong positive attitude 
indicating faith in man's reason and common sense to end 
destruction and wars before they destroy him completely, man 
can continue on in the ways of education, peace, and a spirit 


of goodwill; fulfillment of this means the continuance and 


furtherance of our civilization. 
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Allport, Gordon W., "Attitudes," A Handbook of Social 
Psychology. Carl Murchison, editor; 


Worcester, Massachusetts: Clark University 
Press, 1935. 1195 pp. 

A valuable discussion by a recognized 
authority concerning the nature of — 
attitudes and their ramifications. 


Bailey, Thomas A., The Man In the Street, New Yorks 


eee ee 


This considers the impact of American. 
public opinion on the shaping of foreign 


policy. 


The Boston Daily Globe, February 14, 1948. 
A report of a new civilian defense unit to 
be set up to protect the American public 
from total destruction in atomic warfare 


The Boston Daily Globe, April 24, 1948. 
A summary of Dr. Harlow Shapley's remarks 
on a pattern for survival in the atomic age), 


Brightman, Edgar S., An Introduction to Philosophy. 
New York: Henry Holt and Company, 1925. 
593 pDe 
A Consideration of social values from a 
philosophical viewpoint. 


Campbell, John W., The Atomic Story. New York: Henry Holt and 
Company, LOa47. 37 pp. 
A general background of discoveries neces- 
sary before the atom could be harnessed. 


Chester, K. Starr, "Will Bacteriological Warfare Include Plant 
Disease?" Scientific Monthly, 63: 477-80, 
December, 1946. 
A description of the main targets in 
biological warfare, with emphasis on crops. 


Claffey, Rose, "A Study in the Attitudes of 5th Grade 
Children Regarding Respect for Rights and 
Property? Unpublished Ed.M. Thesis, Boston 


University School of Education, 1947, 46 pp 
A situation-reaction test of attitudes. 


] 


F utact bo. tocdbaeH A “ ,pobst titan 
. gx0 cae RO STUSTM ILEO wygo fons 


‘est canis ye 

Ug CRI «Gel aes att 

. bsaingoss1 22 i feria saa? A 

i o dauten set pyisroonos, ykitodiae 

4 . anotteortinmeax tient bas esiestigs 
sAroY wow ,#eatic te 


a 
«qe ASS .bhOL ies Tat Eintall set 


,sgeit anh to yoeumi ant siebtenod aLet 
| - melstet to sttasde srt mo\ motatgeo of dug 


. yor fog 


 idrwevin’ sta Lo “T5he9o 


. SOL 
i 

ay » os tinu serneish mehiiyio woes 8 to Poget A 
, -- ot gt Edig sept seek 

| @ssiuoy sinots Kf noitouthead fesos mort 


| IBM. GAS sOhencré 
J guivenst a'yalgsd? wofrat tt to Yuedtware 
S25 cimete oft of Levivaute tot stettaq & oe 


“ a? Gai 2 a 


B stort. goss fey Lalboosn. to nottatehienos A 
» ThLogweiv fesisiqove Liq 


me Siok yenek afcoY Wer. ete te. ae 
oe. T ere 


“a9oon efitavoosld bo brs ged Teresa A 
. bsveonrer ed Blusoo note aly oxoted yuce 


sone r eX 


a 


t 


wnselt obs font ote teat festpoigt«wiosi L1ii" 
eOS-TVR 186 Jeane aLritnekos "torsos id 
020f , vedmeost 

mi etegiad mien ont to aoltdivoash A 

i hc ho elosigme at be i area feoipo lold 


~ 


a 
> 
tere 


i ebetD dtd to aebusritas pure. 
(> Bre eddgist tet toeqeet ped ie eS a 

y lmot@ol ,aieedk? .M.DE beciei fda Persie 
ny +4 ob rh pep tteane to footes ytterevial 
Ms 


seas s to test veldacpanaol iautie A 


eft sia wnckone 509 £8) Xiied otros se | 


eit. toetong ot gu ten od 


elo sta an a | 


qte 16 yb , fan toot 


+ 


ae — oa 


ah 


-_ i 


? 


vi 


\ 


a samara Dia 


PS | 
ae 


get ttol ,L£ edge80 


t 
a 


j 


Clark, Willis W., “The Measurement of Social Attitudes," 
Journal of Applied Sociology, 8:345-54, July- 
August, 1924, ‘ , 
A consideration of several investigational 
techniques in measuring attitudes, with 
examples of some. 


Coale, Ansley J., Ihe Problem of Reducing Vulnerability TO 
Atomic Bombs. Princeton: Princeton University 
Press, 1947. 116 pp. 
The social and economic aspects of atomic 
energy . 


Davies, George R.,Social Environment. Chicago: McClurg and 
Company, LYI7. I49 pp. 
The nature of society and the outlook for 
social organization. 


"Deadly Chain Reaction,“ Science News Letter, 51:342, May 31, 
1947. 
A description of the possibilities of chain- 
reaction germ warfare. 


"Don't Share the ict Senior Scholastic, 47:29, January 21, 


The results of a poll of 142,204 high-school 
students about sharing the atomic bomb. 


Hlliott, Mabel A., and Francis E. Merrill, Social Disorganiza- 
tion. Revised edition; New York? Harper and 
Brose Publishers, 1941. 1087 pp. 
A socio-economic consideration of human 
disorganization. See pages 36-40 for 
discussion of social attitudes. 


Engel, Leonard, "Scope of Biological Warfare,” Nation, 165: 
93-5, July 26, 1947, 
A survey of the potentialities of germ 
warfare. 


Evatt, Herbert V., The United Nations. Cambridge, lfm&ss.: 
Harvard University Press, 1948. 154 PP. 


A critical but optimistic view; valuable for 
its descriptive background of U. Nestructure 


Gilfallen, S.Colum,"The Atomic Bombshell," Survey Graphic, 
34:357=-8, September, 1945. 
This deals with the social effects of the 
atomic bomb- 
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Hawley, Gessner G., and Sigmund W. Keifson, Atomic Ener in 
War and Peace. New York: Reinhold Publishing 
Corporation, 1945. 212 pp. 
A broad consideration of the ramifications of 
atomic energy. 


“How UeS. Citizens React to the Bomb," United Nations World, 
139, October, 1947, deta genie ti Gan 
The results of a poll of 6,000 citizens all 
over the Ue Se, under the auspices of the 


Social Science Research Council, concerning 
the effect of the atomic bomb on their 
attitudes toward international relations. 


Jones, Vernon, “Attitudes Toward Peace and War," Journal of 
Higher Education, 135-13, January, 19425 ~~ 
A test of the entire freshman and senior 
Classes in Clark University, using the 
Thurstone-Droba scale for measurement. The 
results indicated that not the general 
attitudes, but the specific attitudes changed, 


Kaempffert, Waldemar, “The Story Behind the Atomic Bomb,“ 
Science Digest, 16:17-19, October, 1945. 


A descriptive background of the processes 
leading to the separation of Uranium 235. 


Katz, Daniel, Floyd Allport, and Margaret Jenness, Students'* 
Attitudes; A Report of the Syracuse University 
Reaction study. yracuse, Ne Yes e Craltsmean 
Press, 1931. 408 pp. | 


A study of the attitudes of Syracuse Univ it 
students in an effort to contrioute tea 


the teacher's understanding of his students. 


Kelly, E. Lowell, "“Students* Attitudes Toward Typical Social 
Institutions, “" Psychological Bulletin, 323 
748, Nowember, 1935. 
Attitudes of 200 students toward war capital 
punishment, and others measured by the 
Remmers-Kelly Scale For Measuring Attitudes 


Toward Any Social Institution. 
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Kingsley, Howard L., The Nature and Conditions of Learning. 
New Yorks Prentice-Hall Inc., 1946. 579 pp. 
The psychology of learning. See pages 4<5- 
43 for a discussion of the nature of 
attitudes. 


Kostenbader, Louise M., “Does War Frighten Children?" Nation's 
Schools, 34: 30-1, September, 1944, ~~ 
An attitude questionnaire given to 268 
seventh-grade children indicating the degree 
to which they were perturbed by the war. 


Lamanna, Carl, Olive McElroy, and Henning Eklund, “The Purifica 
tion and Crystallization of Clostridium 
Botulinum Type A Toxin,” Science, 103:613, 
May 17, 1946. 
A technical explanation of the method of 
isolation of highly toxic crystalline protein 
material from a culture of clostridium 
botulinum. This botulinus toxin is one of 
the most deadly germ weapons , 


Ley, Willy, Rockets and Space Travel. New Yorks The Vikiy 
Press, 1947. 347 pp. 
A discussion of rockets and the future of 
flight beyond the stratosphere; valuable 
background material with the possibility of 
rockets carrying the atomic bomb. 


Lichtenstein, Arthur, Can Attitudes be sat? Baltimores The 
Jouns Hopkins Press, 19354. 89 pp. 
A study attempting to measure the influence 
of education on two specific attitudes of 900 
grade-school children by stressing them in 
connection with teaching for one year. 


Masters, Dexter, and Katherine Way, editors, One World or None. 
New Yorks Whittlesey House, The McGraw-Hill 
Book Company, 1946. 79 pp. 
A collection of articles by famous atomic 
scientists analyzing the atomic bomb's 
potential . 


Murphy, Gardner, and Rensis Likert, Public Opinion and the 
Individual. New York: Harper and Bros., 1938. 
16 pp. 
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A psychological study of students’ attitudes 

on public questions, with a retest five years 
later. This is valuable for its thorough 
discussion of methods of measuring attitudes. 
Certain information herein wag used as a basis 
for the construction and evaluation of the sur- 
vey used in this study. 


"Mysterious War Poison," Science Digest, 20:69, December,1946. 


A report of the lethal potentialities of the 
botulinus toxin, 


O'Neill, Ana Maria, Ethics for the Atomic Age. Boston: Meador 
Press, 1948. 411 pp. 
A moral treatise on suggested behavior patterns 
of society in the present atomic age. 


PM, (New York) January 14, 1948. 

ae A summary of the report of the Air Policy 
Commission regarding the threat to this country 
of an atomic attack. 


Paterfield, Austin L., “Opinions about War," Sociology and 
Social Research, 22:252-64, January, 19358. 
A review of factors influencing the attitudes 
of students and faculty toward war; these in- 
cluded sex, age, major studies, and military 
service. 


Pradel, Gertrude, “Attitudes and Knowledge of Children Regard- 
ing the Present World Crisis, World War II.* 
Unpublished A.M. Thesis, Boston University 
Graduate School, 1944. 108 pp. 
A study designed to test the extent of young 
students knowledge of the events and person- 
alities of World War II, and their attitudes 
toward them. 


Rehage, Kenneth J., "The Social Implications of Atomic Energy, 
The Elementary School Journal, 47:547-9, June, 
1947, 
This is a short report on an award to be offered 


in connection with research on the social 
implications of atomic energy. 


Science Education in American Schools. Forty-sixth Yearbook 
of the National Society for the Study of Hduca- 
tion, Part I. Chicago: University of Chicago 
Press, 1947. 306 pp. 
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A survey of science education at the secondary 
level, with suggestions for its improvement. 
See pages 140-1 for the role of science educa- 
tion in extending science toward greater social 
Values . 


Smyth, Henry De Wolf, Atomic Energy for Military Purposes. 
Princeton: Princeton University Press, 1945. 
264 pp. 
The official report on the development of the 
atomic bomb under the auspices of the U. S. 
government; excellent for background purposes. 


Thurstone, LeL., "Attitudes Can be Measured", American Journal 
of Sociology, 33:533, January, 1928. 


This describes the author's method of measuring 
attitudes , 


Thurstone, L.L., and E.J. Chave, The Measurement of Attitude. 
éhicago: University of Chicago Press, 1937. 
96 pps 
This book deals with the measurement of religious 
attitudes, but a carry-over to ather fields in 
its measurements is intended , 


Time Magazine, 50:28, November 17, 1947, 
A summary of a report by Rear Admiral Ellis M. 
Zacharias, U. S- N. (ret.), on the destructive 
possibilities of germ bombs containing either 
botulinus toxin or psittacosis virus . 


Toynbee, Arnold J., Civilization on Trial. New Yorks 
Oxford University Press, I1948. 263 pp. 
A profound consideration in thirteen essays of 
current problems and the future of our Western 
Civilization, as derived through a study of 
history and broader perspective . 


Urey, Harold C., “The Social Implications of the Atomic Bomb,” 
Science Education, 30:189-96, October, 1946. 
A summary of an address by Dr. Urey in regard to 
the responsibilities that ne production of the 
atomic bomb has placed on scientific research 
workers and on the American people. 


Weaver, Richard Il., Ideas Have Consequences. Chicago: Universit 
of énieaco Press, . pp. 
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An attackm the illusion that our present 
civilization is advanced. It diagnoses the 
corrosion of our civilization, and suggests 
methods by which chaos may be prevented, 


“What an Atomic War Would be Like,” Science Digest, 19:9-12, 

March, 1946. 

This describes the effects of the atomic bomb 
on large civilian populazces in regard to its 

‘Waried lethal potential. 
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A SURVEY OF ATTITUDES 


This is not a test. There will not be any marks,. and 
there is no right or wrong. Merely check your honest opinion 
based on the following facts about the atomic bomb and bio- 
logical warfare (which you may accept as true), and on any 
other information you may have about these destructive scien- 
tific achievements. When you check your answers, keen in mind 


the facts by referring back to them. 


Statement of Facts: Atomic energy has many peacetime possi- 
bilities which can help mankind considerably, but you must be 
aware of and respect its destructive qualities. The atomic 

bomb can kill you in at least four ways: if the bomb were 

set off within a few miles of you, you could be destroyed by 

the initial blast, by the 1000-mile-per-hour winds which re- 

sult, by the tremendous scorching heat, or by the radioactivity 
which occurs at the time of the explosion. Breaking up homes 

and communities and dispersing underground would be the fate of the 
survivors, who might never again see the sun and breathe fresh 
air. Even so, people in bombproof shelters under six feet of con- 
crete can be killed by certain rays from the synthetic radio- 
actives sprinkled on the ground above. 


As for biological (germ) warfare, the U. 5. Army Chemi- 
cal Warfare Service has an innocent-looking crystalline toxin 
(botulinus) so poisonous, that if an ounce were thoroughly dis- 
persed, it would kill everybody in the United States and 
Canada. However, this botulinus toxin must be swallowed to 
have its deadly effect. Then there is the psittacosis (parrot 
fever) virus, one milliliter of which could kill twenty million 
individuals. Other countries are reported to be developing 
Similar and deadly poison germs. 
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Part I = 


Probably 


Probably 


Probably 


Probably 


Probably 


Probably 


In each of the following, you are given a statement which 
can be completed in any one of five ways. Check whichever 
of the five most closely follows your own opinion, 


1, The atomic bomb will wipe out all traces of our civi- 
lization within a few years, 


In your opinion, this statement is: 
False....Possibly False....No Opinion....Possibly True....Probably 


2. Scientists will control the destiny of the world beeause 
of their ability to oreate destructive weapons, 


in your opinion, this statement is: 
False,...Possibly False,...No Opinion,...Possibly True....Probably 
3. There is little an individual can do about what is going 
to happen to this world, even if he organizes into strong 
groups which can voice opinions, 
In your opinion, this statement is: 
False,ee.Possibly False....No Opinion....Possibly True.... Probably 


4, Writing to the congressmen who help to shape our foreign 
policy is worthwhile, 


In your opinion, this statement is: 
False...ePossibly False,...No Opinion....Possibly True.. ,Probably 
5. The existence of the atomic bomb and the possibility of 
germ warfare means that the present time is the last chance 
for one united world. 
In your opinion, this statement is: 


False,...Possibly False,...No Opinion....Possibly True....Probably 


6. The United Nations has a good chance of succeeding if, instead 
conflicts, points of agreement among nations are emphasized, 


in your opinion, this statement is: 


False....Possibly False....No Opinion....Possibly Truc.... Probably 
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7. The United Nations will never work unless it has a 
strong military force which will use the atomic bomb, if 
nocessary, to keep every country in line, 

in your opinion, this statement is: 
False.,..ePossibly False....No Opinion.. .Possibly True...,Probably True..., 
8. Since most of our present social environment is bad, some 
good may come of the atomic bomb if it wipes out most of the 
society, and forces us to start anew, 

In your opinion, this statement is: 


False....sPossibly False....No Opinion,,,.Possibly True....Probably True.... 


9, It is not the social environment, but the people living in 
it who determine the patterns in which events will take place, 


in your opinion, this statement is: 
False...ePossibly False....No Opinion,...Possibly True....Probably True,... 
10, The United States is the only country that can be trusted 
with the atomic bomb and to share the secrets of its manu- 
facture may be disastrous to us. 
in your opinion, this statement is: 
False...sPosdibly False....No Opinion....Possibly True....Probably True.... 
11, If called on to fight for this country in another war, you 
would volunteer if you felt that you really understood and believed 
in the reason why another war might be necessary. 
In your opinion, this statement is: 


False...Possibly False,...No Opinion....Possibly True...,Probably True.... 


12. Fate determines a large share of everything that takes place, 
sO we may as well resign ourselves to probable destruction. 


In your opinion, this statement is: 
False,...Possibly False....No Opinion....Possibly True....Probably True.... 
13. Common sense and reason will prevail, and the atomic bomb 
and germ warfare will never be utilized for destructive pur- 
poses. 


in your opinion, this statement is: 


Palse....Possibly False.,..No Opinion....Possibly True...,Probably True.... 
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14, Science and scientists should be condemned for creating 


the atomic bomb and biological warfare, 


In your opinion, this statement is: 


Probably False....Possibly False....No Opinion....Possibly True.. 


15, Wars and destruction among men are unavoidable and 
be accepted as part of our civilization. 


In your opinion, this statement is: 


Probably False....Possibly False....No Opinion....Possibly Truc. 


«Probably True.... 


should 


-.- Probably True...,. 
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Part II = Check the word or statement which best fits your situation, 


1. 


3. 


Have you ever thought about the possible effects of the 
atomic bomb and biological warfare on you and your 
future life? 


never....sometimes,..,often.....constantly..., 


The rapid progress in atomic development was a factor in 
your choosing science as your life's work, 


@. because it opened vast new fields of research..... 

b. because it demonstrated the control of science 
over our lives..... 

c. because it seemed a thrilling type of work with 
which to be associated..ece 

d. because it first called your attention to the ime 
portance of science.eccee 

GO, Rot at etl vsses 


Has the invention of the atomic bomb and the possibility 
of its use made you hesitate to make any of the following 
plans for your future 


GQ. MATYIALS. cece 

De Children... sas 

c, banking money,..e.ee 

d. further schooling... 

€. owning your own home,e.ee 
f, others (specify)...e.e. 


Has the invention of the atomic bomb and the possibility 
of its use made you decide to make any of the following 
plans for your future 


a. changing residence to another section of this country.. 
b, living abroad... vcs 

ce. enlisting in the armed forces,.... 

dad. remaining single..... 

e. if married, not to have children,..., 

f, others (specify)..... 


Which of the following represents your present plans 
for your future in science? 


a. Remain in the same field in science and enter: 
Teachine. seks 
Research. .cee 
Graduate Study.eee. 
Foreign Study... 
Application of your field in science 
to other types of work. .e.e. 
b, Change to another field in Science..... 
ec. Change to a field other than science..... 
d. Leave School..... 
e. Others (Specify)..... 
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